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(57) Abstract 

The output probability of a mixture I 
Gaussian HMM is given by a function, such as a 
mixture multi-dimensional Gaussian distribution. 
A mixture multi-dimensional Gaussian distribution 
is the sum of multi-dimensional Gaussian 
distributions, and a multi-dimensional Gaussian 
distribution is the product of one-dimensional 
Gaussian distributions of respective feature 
components. The values of distribution relating to 
the representative dispersions and averages of|0 
one-dimensional distributions are listed in a 
numeric value table (1052). For the feature iZ 
component of a feature vector, which is an object 
to be recognized, linear scalar quantization is 
adopted, and by using the quantized value as|5 
index, information in intermediate tables (401, 
402) is referred to. The intermediate tables are 
prepared by extraction irom a global table (400). 
The global table contains X-direction arrays in the 
Y direction, each of which is an array of address^tp 
information representing the locations of numeric 
values of each one-dimensional Gaussian 

distribution listed in the numeric value table. The value of the dispersion (v) is taken into consideration to select an X-direction array; the \& 
value of the average (($g(?)) is taken into consideration to select the first location in the X-direction of the array. In such a way. intermediate 
tables are extracted from a global table, and a numeric value table is referred to by using address information at the location where the t}^ 
quantized value is used as index according to the first location. 
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^-<y h 1 1 5<^^LT^^ •J(3S§3i^tL-2>o7^-^$'7'^^rX^Ii5^^ 

T^-b;^(ifT«cton-rs 7^— ^^^-l' >;/S/jL 1 1 7 >{pe>® U — h\ §ev^{i 

ji> h u A^^gPT^-^^^ U;!??,^^-^^^-^ '^s^j. 1 1 7 tiiia^n 

^ AS 7 X y ^ ^ tl S o I' y a. ^ X © j©^ fi^gP^^ p< ^ U ® r ^ 

^^'S^J- 1 10 {IjiiD^tlSo 
^ 3 {c {i. ^ 1 ST- L #^^igS^g ffi T Hfr ^ ti * M© 

t: LTi^;^7^A$^±-r^ tx©^^la©msAs^^*:s^t:^^^^^Tv>i)o 

©Djft^^tcffi^-r^o ^M^>:^7^A©gjft<^il$^-rsi:. 7,y'yr2 
0 2 t:<koT. 'iJg^CT^-^ 250>&ROM1 0 5 3?p ^ti 

^RAMi 0 6gb<ii7^-^^-^.;;$/i 1 1 nzm^-r^boZCDm-^. 

ic z -b L ^^ X - ^ -^^ » § ^ X ^ I ^ 7^- ^ tr i« ii J& ^ 
^ U>&fflVAT(.^5^^s RAMI 0 6^{c$,^TJIIIf1U'5:< i:^. t^^m 
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;^7^^)'r2 0 3-2 0 5{i. zzmts ~m(Dmm.)i-r-^:^^). ^ 
(Dm. «M ixy'^yy2 0 3) tmmmm 7^5/^2 04) li.ij 

St:J6&CTll^T^^^So 

\^^m'^^'^>y)i^L. ^ti{cj^ii:THMM©m±/fit^$:fiiE-r^o m 

HU IB^ 2 t ^ t> ^ *i ^ ;^ H M MT- ti. X ^ 

^®¥i9^^t!fcDi^iE^^i*-r^o7^-^5^ 2 5 2 {±3ii£;©fei?)©7^-^. 
7^-^ 2 5 3(±^sSi©fcft®7^-iS'r*feSo 

7*2 0 3) ^tlfcHMM>''?^p(-;$^ i^—^ 2 5 1) =&fflUTllfT^ 
ti^o dClT'tt. ^-f ^ 1 0 l-ffi^CDXij^P^--^ 2 5 3K:;^UT^ 

^4 0(3(imil3^sSIMS (;^7^>y 7*2 0 4 ) ©m?l3^)S^^^nTl^^o 

;^7^»)/r2 1 1 iz^-^xmmmm-ifimti^^ti^t. 9cr. 7.y--jr2 1 

2T% 1?->7-;b^^ 2 5 3®!|^gHds^«f^n:g> o 
^^^IffJix ^^?gEff^^. -^Fb^PS m7L\t\ OmsS) T*-^EP^ 

T) ^ ^©iSM-^^^f-r^o ^ofisy:. ^Jx.{fl^Ml^x-^^ h;i/ (F 
FTtctoTtl-^T-^S) -^LPC^gf (Levinson-Durbin 
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Uftict t). ^^M-t 2 5 3{i, yu-Am(D<l^m.^^ h;i/2 5 5 

15 ^HMM®tt^^{C, HuHBi?;2T#^?>tlTV^^o 
W-^%m\.X\^h {7.^^yy2 1 3) o 

20 7.7- -jr 2 1 4r-{±.y^7^'y7-2 1 2\z^-oxnhnfzm.m^^ 

^ ;^ 7^ 2 1 3 t<fc-DTtf^^nf;m±>fii^2 5 6 >?pe>x=&^7^;i/ 
25 ^'Ey')\^ll:io\^^Xm^mmt^'M<tii:h^mm^^.mcD7:nT iUT. tf 
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7-fe 'V Y^^i^^^m^ 1 7 I/- At: Ijet^^tfo :iti{cj:t3Ts (# 
25 0 0 0 {im;bfii^tl-® ® MfB:^ r 2 1 3(Dmtt^^M 
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h^b<{±5^-:r;u:t:7-b>y h^li^r*) ^^tt^-rSo 
SiP?>. M^'fbg(/7^-i$'S®ffl<^ 2(DN^©ff^^t:-rti(ix 1 [1]©^ 

^;^{it^■»{Ittfflv^^l:^^o ^omnncy'^^)) K±s t^-^J' i o 5 o 

15 XT^'yri 0 0 2T-ttx;^x'^7*l 0 0 1 T'*A?)fci^ilt;d-7-fe »y h** 

?.x=&4^®®^^^^t:T^-b;^-r'<^4'PEa^-7';KD7'^^-b;^^7 Kb 

20 ifp^T^-T^^i/Ji^ ^ 1 1 lastjf^ 1 im\zm^s^h.^ 301.301. 

3 0 2© li>:^:^e7X^^{3 1^ l^/i&T-iES^nSJF^^s ggV^tt. ^ 
1 TBt^iJ^^tiS 4 0 1,4 0 2®<fc9 t^tiSOl^l^fife^tcJIfflprife 
^d^yD-7i;i/5^-y;i/ 4 0 0 3(p^ttm-rS?f^S®M{cioT*)^f!feT 
^^Iht^li^^a ^#H:fe^^Ts - 4 0 O{±^|5(0i4i 
25 f^T--zr)\,0)m^h LT{4Sftt:rsCh*ST'§^o^ 1 1 Ei;&rJf^ 1 2 
0t:j3^.^T 3 0 1,3 0 2 T'^x^ * ©TtJ^f^P^T^ — T";!/©— 0»JT'fe -So 
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t:iH^T 4 0 1^ 4 0 2lt^V-~J'\)l^ — -y)l 4 0 0 Ifi ^miH^ tltz^ 
y)]/4 0 1, 4 0 2 (D9c^T H ->'^;i/7" — 4 0 0 ^Jj^^) 

tifc7"-^;i/4 1 o©^i^ffl^^T^^L^^v^{i^©M»^^g^^^»S 
^fc7'^-l2;^^'<>^7^-r;i/4 2 0 i;*sT-§^or^-fe;^ 
^-f >i5'5^-:/;i/4 2 0®:J<^ >^ P 0 ni^Wmm^^^zm{ii^r 
^^fp?Sy'-^Jly4 0 I , 4 0 2®^sS{4g^fgbT^^So 

^ 1 imRU^m 1 2EIti0riJ^xU;fe'4iP^5^-^;i/3 0 1,3 0 2 
(DB^Xit. my'-yjlS 0 1 , 3 0 2(D%mT K b ;^ «fP^ 
5^-y;b3 0 1,3 0 2®^fiS7' Kl^:^S]tiftrSo i^^m^^t^g 

^3 9^{3^j^^tii>cto{Cs 1^gJ[s£^S{3. T^-feXi^^ 0~ 
Pni:LTT^-feX3j<-r>^?7^-^;i/3 1 0 tz^^l-SClhAST-^So 
BulBr^^-fey^^^ >^7^->^;U3 1 0,4 2 0;fe^(±^ 1 SEitisv^ 
T-f >7^^)/^57:;^7^-:/;n 0 5 1 i:*(i;^tLTV>So ^ 1 8Elt3j5i^ 
Xy'-yjVT KUX 1 0 5 SttXT^y^l 0 0 2 trglW^nfctfF^T^ 

C:CD^f!lT-{±s t^^y'-Z^JVS 0 1, 4 0 1 tCtt, tfcfiix-y;!/©^ K 

^ 1 3 0t:«fiJ^x^tiS ctdlc. (ft'^fii) :?P?>-^iil± 
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5 d = -| (yi-u) \/o -^6 

't^^=^'\Y.WLf^'}>u\^%^\z\±^ m 1 ^m\^m^s^i^^^o\i:.m. "o" 

-^7 ;^ {3 t- S Hu IB^^ g'JMti^ ©Eg © >bs^, ^ nT 

V^So^ 1 5 0{c:i^^,^TMJ^E 1 (±|$ffi5^-7';i/©7^-i$' ® T >^ > ^/ 

15 i5?5c:tf>i^:^^^©^^t^Hlt:i^T{±E 2 , E 3 ©M^*s^v^Jl^sbfe 
^©{i^^T^So 

2]f)S^PJ^^n^o BuiB4'P^7^->^;i/3 0 1,4 0 1 

i4ip^7^-:r;u©ffi^^j^b. "0"©i®^. l^^»:^*r'i'>^^^©fli 
bT^):©^i*j^:«/'>;^^^{3iiii-i>ms{c^i>o fiP*.x 4>F^^-y;i/3 

0 1,40 l©ffi(c^bT "0" A>S*»©¥iJ^A^^^g'JM^{*l©4aJ^ 
{3% So T^-fe;^$n>t«4'F^7^-r;i/3 0 1,4 0 1 ©^ids^lScT-feS 
fc^tix ^© + P^7^-y;i/3 0 1,4 0 l©ffi'&gglili^ti^^d:b. ^ 
25 ^f'i>J5£^^4'©ftk©fiK^©gE^ti^ha^b. ctiAs-^fi^^xT 
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1,40 l(DmiJ^iE^-(:^it^izii^iibXfpr^^-r)l3 0 1,4 0 1 
5 ^y^-r^o 

HI SEtiJl^T^^giJM^fM CD^J^ (;^5P^;/7*1 0 0 3) Ttts 
T^-fe;^^tLfecfF^7^-^;U3 0 1 , 4 0 1 ©fliASijaj^^ti. "0"-r- 

0t * SI » ^ 4^ »r L T © f- »j 7c ^7 X ^ ^ {c M 1- s ^ S ^ 5 ( ;^ 7^ «y 

10 n 0 1 1 ) o T^-tXi^tltzrpr^y' — yjVS 0 1, 4 0 1 (DiMiy^MWl. 

T-fe^h^tt. ^©»4'P^7^-::^;i'3 0 1,4 0 1 ©ffi^gggftS^i:^^ 

0 4) o 10 5 eitm^^titz^'^v ±<Dv'-'Sf^Mf^r^o 

^-fe;^^tlfcftiP^5^--:r;i/3 0 1 , 4 0 1 (Omt^JEmom'^. ttz. 7. 
15 7^>;/ri 0 0 4(D^H-tf-»ASi^T^tifc^.^^giJM^f^2©^J^i:b 

0 0 5) „ :itL*5. -^^i^Mx.■rv^tl{^. '^ws^^^is^Ts^^^^m 

i> ( 1 0 1 1 ) o 

20 ^f^y-~^)\;3 0 1,401 (Dm.i^im.-V:^^>Lt^\zm^X^f^=r- 

^;i/3 0 1 , 4 0 1 0^m.^WM=r — y)\^(O7 K U;^ t fcMS^ff 

fet)tt^o mx\-s.^ j^T^'j/ri 0 0 et-tt. H2ll^z^^^n'5ctat:5^ 

-^t^ h'l/;^©7^-i5'>bS:^-V b^CV^^^^ RAMI 

25 0 6 ©J:o*^g|5^^ U±®i(fit7^-y;i/ 1 0 5 It^t^ ml^'^f^y-- 
:/;b3 0 1 , 4 0 1 ©ffiT-Jg^^n^T^-^J^^^Jr^ ^^/S/j./^ U 117 
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^L<a:^^^7^-iS'=^^y>>j.^^ »J 1 1 7 {3^S^^nTV^^c: 
(y^T^'y 7* 1 0 0 2 ) |5Ifl|®M<&^f do 

^ 1 8I1I®^ST-Ji, ^ 1 ®>il/-7* (XT^^y n 0 0 2~;^5^«y7*l 
0 0 7) -Cx ^T©!|$M{3^UT4'^7^-y;i/3 0 1,4 0 1 ^^/'^-fe 

-rSMSfroTVN^ilis ^^g!lM^{*M ©^J^T% ^tt "0" 

20 7.=T^y:ri0 01 ©^HSM^frfo-r. x^'^/riOOG (D^t, 1" 
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m^tzif-(:tj:<, Ztl^s ettd^a^tlTVNSii (7^-^ 1 0 5 7) {C 

mmtLXtiS'mi^tii^o ^commmit 1 0 5 7 h tT^^^^tL-rl^So 

m2(D}l — y 008~:;^7^^;/ri 009) X. ±X(D^ 

^izMLxxy'^yri 0 0 8(Dmmiy^mn^ti^t.'e(Dmm^mi±. 

hta^o %\z^mM(D^}k^-»^:7.6^:^t^mi;i\S. (Xy^yyi Oil) 
±tmm 1002 tH?»o ±«ni:P]:^t:. 7---:r)V:ty-t y hmfmt 

ittJi ^rjiU o U'^li±X (Dmcom (^l&^T-{i ADDLOG -» 
addlog(a,b)=log{exp(a),exp(b)}) t J; oT?g^^ti^©T's 

mmmtmnL. ^n^m\.^^mmmtbxui^x^iz^mt^ ^7.7- 
>;/ 7* 1 0 1 0 ) o 

1 0 5 8;&$feomafil 0 5 7 i:ES'J1-§fctosCltLJ-:ll^s 

x-^ 1 0 5 7®mM§^i>:^m«7^-^^7^-^ 1 0 5 so^afi 

« X - ^ J: ^ o ^ T 0 # - iJ: 5c ^7 X {C o V A T ^g^m 
igfT^-^ 1 0 5 8*5ti-S[^tlSh^ ;^7^>^7*1 0 1 2 {CioT^ tB^bfil 
^2 5 %m\%^^^o C©S^I|^AJm;b6t^2 5 6 i: 
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tiiy'-'^^f^r)tzL. ffi*gx.sc^*)feSo ^Lxmmmiztiitimm 

-s i-^mtaCMHUMiDm^s ±x(DEMM(D^mizMLx. mijm 
mt^^m^tix^^. ^(Dm^. z.tii^±x\zm^^^tii<x\±\^\-frji 
10 v^) o LfcTijsoT. mi sm^x.^mn(om^it(omm±. :inh±x 

® »ti-^ {3 h t s o 

20 ^oZ.ti\iL.m^\t.mWL^7.^^ h;i/^fflV>S®T-*)n«x F F TCFast 
Fourier Transform : iSi^ 7— U x^J^) ^ i^-eUff T* ^ S o 7.7-^^ 

(Dtmtzx^xwmt^o 
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15 0) h^'^'p ^-^'^^^(DX^^ (t^-^ 115 1) OffiSffi 



m 1 9mxit. m'^cDn^^^miz^ELtzm^BLtzi^. -^mmx 
^$ije?j(3igji&-r^;&^*)^2)o =i(Dm^. xy^^^ri 102 i±^mx. 
10 mmmi 1 5 2t:{is iSfF^m^ (Sifb-rd>e.©i^[i) ^tsi^rtb. 

v^•rn©Jl^-c•*). MBommit. mmm 1152 (cj:oT*ijwfTSo 

ji£;*s,£.fli:i|3jj^^^^i:^;^5^o;7-l 1 0 5~ 1 1 0 7 commifin 

tDti^o m^it, r = 1 , 2 , 3, -ii-rs^i^. M^o'Nf^'^^ 

15 

n(r)={ ni(T), /i2(r), - }}it^t. Xy'yy 1 105t:J:oT^M 



5 





2/&(r).ni(r) 



T-l 



•'•^ 8 



r 




{(l/2jrO-j)''^Jexp|(m-/ii)^ / Ci^j 



20 
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37 



2K.(r)«.-(r) 

ok = -^=i— pLki' 



•^9 



a*f][{(l/2^tTir}exp|(«i / a/^) 



^ T-1 



1 0 

£ult[] {(l/2jr<Ti)'''}expj(m-A«)' / £Ti') 



^^rS7?fe^^^^g{i^^^o UiJp r i i o 5 ~ i i o T^(Dmn 

h;i/^cir®i^^) x^T^'j/ri i05~;:^x^;/n 10 Tti^fi 

Xr-^ri 10 5~:^xy 7*1 1 0 7 (Dmmit.±X(Dm'^^^i^^ 
l^XntDtl^ (XT^^yri 1 0 8) o -^LT. ^T^^g^^^ll-:? V^T 
f^iEtfc^. ^^^C^^-^f^-^ 115 0^. m^n^ 1 1 5 1 

b c^T^-yri 10 9). x^^u/T-i 1 1 OT-iiTrSo 

« y p - 7\- ^ - >^;i/ )> 
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¥±9 '^tJt^^iE^nso mz.itf^i imRumi 2Et 

;w3 0i, 3 0 2®7'^-b;;^0ft:&As^S$n5o 

{c^^-rs*^^ ^ 1 8m(Dmmi:mmLtzXoiZs f¥rsy'-y')i3 o i 

T-§5 {cgti4'^7^-7';i'3 0 1 ©F^^^tf P^7^-:^;i'3 0 2® 

l^^{C«§Jfe;tS^i:AST-#-5o^ 1 107?pf,^ 1 2 0©«^fex.<^^TO 
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^at {3 eg ^ AS S T- o 
10 7-fe ^:BufHSBIIti^*s4&^^tlTV^:g>o ^ 1 7g|®«»|{i. ^fflO® 

15 4 0 0 ±iz.jl!frmM^'&^^tii^X'^^o fiP^s ^^D-M-;i/Ftip^7^-:7 
;i/4 0 0©g^;5[pi (Y:&|pi) ®&gttifl^ Jif^ 1 i*:^?!/ e?^^:?^®^ 

20 (>a) t^LTfi. (a) (Ci^oT^^^nfc*^ A^E^Jt'-^ 

m7L\tm 1 7ii(3ijv^Tx^^ 1 (c^ii&-r5 4'P^7^-7^>'i/4 o i on 

25 ^Wit^Os ¥±9A^>£/ OOi®^. ^ 1 7EI(c^bHNTP 1 ^9m 
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0 1,4 0 2<D^mT (JiAT#tT^-fe;^^^ >^t%mt^) 

PI, P 2ld:. ^3 8mizi^m^ntz^^4 >^x-^;i/4 2 0 h LX¥ 
5 467^-y;i/'ft;^nTV^T*) J;V^oBUHB1^'1' >^7^->^;i/4 2 OJiHMM 

10 ;l5(tl^ c^;^^oCl®5"-^;Hi#'Jx.{^^3 SEI®^^*^ >^$'5^-^;i'4 2 0 

T'feSo^ 1 SEloxx^i/T-i 0 0 iT-si^^nfeTO:t7-fe«y h tin 
»l-SHuHB*F^7^-:?';i/$fealT K^;^^^ ^©7^->^;i/4 2 0*^?>aD 
mi-iiJitc ct l5^te:'M^4'F^7^-^>'^^^^^D->'^•;^7^-:7^>'^4 o o 

15 ^-f >^7" — y;i/4 2 0>&fflv^^^Ii:t:J: t)^ ^^D— >'^•>'^4'P^7^-y 
;i'4 0 0<&^ 7^ (7^-^;bcDF«g^$— «J«^Jfex.^ 

v^) tt^ztij^x^^tzub. ^D->'^-;^4'F^7^-:^;^4 0 0<&ffe®:3tf 

•i^XM^MS^iSMLT^iJffl Lot* (tt^-fbLT^)) . ^< Fp^^^ 
^ l:.^v^„ ^ LT. >:$'5^-:7;i/4 2 0 ±x^m^titzT^-\zx^^ 
20 >f >^ (^^ l-CttP 1 , ^^2Xl±P 2) =&4'F^7"-:^-'i^®^Bi5' K 

uxtmmr^itx.^titi^hmi^t {.x^my^-yjufi^^r^-t^::: 
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7c X ^ T' ^ -fe ;^ T* ^ S ct 9 -r S $ i -r S M a # 

f„(Xo) = exp {-(x„-// o)/cro} >^t^h^. Xo=^fo(xo)©1gip7^- 
?&fflV^Tffiii®¥±9. ^if^^i^o f(x) = exp {-{-a-fi)/ o} (Om.^%\n 
f S^^ic•^l^T%^So fo(xo) = f(x)®||^$^;t-r Xo$ 

X ^m\^xm.mt^o 

fo(x„) = f(x)J;Dv 
log{fo(xo)} = log{f(x)} 

log{exp {-(xo-/z o)/o' o) }=log{exp {-{x-ul)/o} } 
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{xo-u o)/cr o=(x->tt)/o- 

.•.Xo= ( CT o/(X ) + JLLo 

(DiiLW(Dmix-u)tm(r o/<^ttz^^r^^^mizmL\^^zt^M^ 

Xo=( o- J a)ix-u + u 0 cr/cr o) 

^^-d. C(x) =a{yi-0)tt^h^ (a. y5limiMi:l5l D) ^ 

i:*#x.So C(x){±*3l5 3i5(:5n7^-:/;i/ (x, a, /?) i: tTftSg-T'^ 
#T-fei)A5s ^3 Tgllz^J^N^tL^S J:at:. Xo= a • x bfc 2 

'lS^7L\S.. "^O^WT h*L/X(±. 2©P 2. fiP^^ ^J&^nS4'P^7^ 

^icfti 2 5 1 i;^Ji^&(c<toT^i?,nfciffc>&¥iSffil 1 5 z^x^% 

Ml 1 5 4 h>&ffll^Tx HuHBafaStf/?fll^imt-S(X7^<3/ri 2 
0 2) c ^ tt^ HuiaiOfiDx affi{cS■c5v^T^D-M;^4'F^x-:/;u 
400©7"-^;i/^^> (*^A) 2 0 3 ) o 

Mt. /?fg>^fflVAT^-:/;i/$fcg|{4a^^^-ri. 2 0 4) o 
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o {T.y'-jri 2 0 5 ) o )vmm.^fr^t^-'9 
ncDT YVT^t^mt. y'-y)i^-( xDiiim^Ts %m&m^s. i ^ 

A = A0 + 4- {(T-1) -E + S-l} 
10 mBy^'ryyi 2 0 2~X7^'y 7*1 2 0 5 ±T0^^ 

-^J'{i^3 8 gIt:fi?iJ^x^nScta{3.!|§^fiK^S{^^©7'^^-feX7tf>f > 
^ P 0~P n>&lix.S^i:{3^;g>o7^-bX4^'i' >^©ffi{±Hyjie©lJiRS 

c}:o{c^^g^[fig^S{c^i(i:¥l^^&^(lx.fcx-:r;^4 1 O^ffl^u. ^ti 

{ca-:3l,>T-?©lll5Jt.7'^^-fe;^5lf^ >^P O-P n©^i$Slp[LT^«) 
25 T*) J:^^o {B m^9--y)\^A 1 0 ^fflv^^^^tzii. jiJ5&l^©M 

ii'>fe< ^ji^ibs. 4'P^7^->^;i/4 0 o>&#H^-r;sfcto©M^«n.s*siix. 
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5 Mi^li¥^i:*^^t{cHMM7^-^ (^3 0© 2 5 1 ) J: tTS/;^7^ At 

20 (i. ^gjf^R 2T-ia^tifc^®iiA5s mA 2 0©}g(ffl7^->^;i/{3t&i^^n 

^/i&T- ^ S 1 -5 ;^T- $> S o 

25 ^it$g5^®tto®^-7;^T^-fex^fe>f)Si|l4{)-rS^^^nT^^§o 

m4 O0(c:i5V^T. HMM7=-^{c(±, ^Jx{i!^^fi£iJ3'^{3 7'^-b::^ 
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*sp 2 Iz^H^tiTV^So :i(Dt^0mn-^l±. P 1 

^^S-Br-r. T^-kxn'^^ >^(D0mt. ^WL^y-t^y htT^-\zXn'^ 
T^-b;^jJ<^ h{Cj;oT ^D->'^•;^|^'P^7^- 
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-^(D^m^mfi^:ilL\^tji\\o ^tz. yp->'^-;^4lr^7^->^;^4 0 0 
>^v^^DrP-fe«;'-tMO 3|^M©SS^RAM 1 0 6 LT 

Its a < -r ^ 3 piti-e^ * o t ct o T^fCRtr^J^^^f^ 

IE 1- S ^ (c {i Bu x!i © )1 X }ft tii ^ n S * ^ 7^ - ® ^ fiS ^ Ji -r r ^ 
-b X ^ > ^5' $ f^iE -rtiJi ct l^ o 

*^ai 2 0©^ig©-«?iJAs^N^ti^o^2 2 11(clig|^iiM*^S 

1 2 0(D^u^y^mi^7j<^tiiommiZ7r.^ti^m^^mmmmmi 2 

15 ^gpgptCttT^^XT-U'T 1 0 8 i::5r-7}^- K 1 2 3 ifimW^ tl. ^(D^ 
{C{± v'-f ;J?(x'-fi^D7;i->) 107. 130 li:. >(.\^ — tl 1 3 0 7 , 
1 3 0 8 AS|glt?,nT^^-5o 
m2 2 0t:*jV^Tx MPU103. ROM105. RAM 106. V 

I F 1 0 4.7='f xri^^ 1 0 sitmimrmmLtz'^pmmmmi^m 

^2 20^3i5l^T 1 3 0 3 -e^^tlS ^©{i. ^^a^^-^;/ h (P 
H s) T-fe^o m^mm^-^y V i 3 o sitryy^i- 1 3 o d^ift-LX 

25 * 1 3 0 7, 1 3 0 8H:D/A^t^^l 3 0 5 , 1 3 0 6^&:frUTMP 

u 1 0 3ts:^izmm^ti^omm\E\mi 3 0 2tiim^Wi-( 
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m^^mi%^mm 1 2 o ^Kffc:^JRg^tl^v^As, 2 ^mo^^ 

±;*S^tTV^So•7-f ^1301 liA/D^ife#| 1 2 0 4 ^^^rt-UTM 
PU 1 0 aXJiPHS 1 3 0 3 {zg^i^pItgCz^nSoBuiBv^ ^ 1 0 7 
5 JiA/D^J^^l 02^:f^bTMPU10 3 fclg^i^qltgti^tl^So^;^ 

(DT>r ^ 1 0 7 , 1 3 0 1 ii^^^iii-?>mi5{3iijffl$tisAs^ ^(r>mm 

1 2 1 >^fflV^So>'^•'V7^y 121 tiJ:S^M®i&<tB#F^>&M«-e- 

Jt-<TMgm;bAiMU<S^^tiSo Cltitc^^SfcJi). MPU 1 0 
3{3{i. lfif^3iS (ijf^^ D y ^^ii^^lS) MIPS (Million 
Instruction Per Second) sKV^{±?g»m:b3?)SJt^fl^/h^ /j: ^, ® 
ffi^n^Mlnl^zfeSo Mx.«s ?iam;t»*s 1 Wg^. i&ft^D 
15 ||[*S2 0 OMH z^g. 7=-^^i!Latg:bAS3 0 OM I P Sg^CMPU 
1 0 3 *M1-SClh3{)ST*#So 

:icDi:^. MPU 1 0 3 ■^m\^xm%^^^um%m^^om'^. 

<t9*x-^MStg;b©JttS5fi<JEV>MPU 1 0 3-?:feoT*.x^|gEiBl5 
© U Att^ U < {±MI4<&ffl*-r S :i h ^j: < . Hffl ^c^ij^^x^# § 

ggf ©M]^T'^^i:fS6=^fi^ o c J: >b^T ^ ^ o 

-^7 ;^ ^^©lh» . ?^SM^^{b ©^S i: ^ p ->'N-;i/ 4^ 

25 T^-T^^l/O^&^ggfflLfet^EISiMrp^^ Att.fi?iJx.«ROM 1 
0 5 ^3t&ia«|^nT^^So C©ROMIi. 3>lfjL— ^T-$)SMPU10 
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3{3j:oT(3j:-:3T^^mt) Rrt6«c83^i«^*:T-feSoByi3ROM 1 0 5 
S ii^ {3 . lu iS^^EMa 7- D y ^ A i^gp ^> ^ ^ R 0 M IC D - 

\'Lxmn-r^zt%-Rsmx'i^^omx.i£. mmmmi 3 o 2tn'>^ 

CD-ROM«. BUiB#^EMS7-D^^ A<&tSilrtUfcs 3>b:a- 

(fi?iJx.liANC : Adaptive Noise Canceller) ifi 

^nvm^iz-:>\,\xmmT^o huhb^-i'^ 1 0 Tii^v^r ^5^i:^ti. m 

^t^ii^p^^o:itifix^ Zo:itiizMLxm:^(D-v-( ^13 0 1 

15 itm^^^^tt-^xmnmiz^^ ^ x{^^^:K^ <i^o xoiz^titzm 

^Wffl®©]-^^ ^T-feSo «^Jx.«CI*l(is Ml3<D^^ ^10 7, 130 

#i:^^>f)Sg^^tis iiti*5±x'^' (10 7) {cjLoTti-^r;!/^^ 
20 i>o iijv^f ^ (13 0 1) «iif?>^^$-9->r;bbx ^®it>7-;i/fi-t 
t:li#^«■^fig^{i?i&^^S^l&l^o ^(107) T-lf Jtfi-^tc 

^^fi^m'^(D'!^Wihm^ ^ ^(1301) xmzm.'^co^Wihit^m 
mm-^n^o ^zx. »i^^Er^{c:fev>T±v^ ^ ( i o 7) tgj-^^ 
(13 0 1) 0^\^ifiwm^tixi^^o mi.it, ± (10 7) 

25 ©1^*4^ fin(c(j)s iJv^^ (13 0 1) ©^14$ fs(a) )^-r S iis ^ 
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4R^^EPe3-eH:. iv>f ^ (10 7) tBl-^-f ^ (1301) ti?^(D 

m^izm^\.^x±ma{a})^m^'r^z tifiX'^^o i-r^ ^ ( i o 
7) i^i^(Dxt!ifimM(Dmm^m^tz'^^^fS'Cits iijv^ ^(130 

5 a(w) • fs(w){c ct^T fm(w)®2Rff$MjE<^fTOo ^©^t^ mUm 
iE-rSo 

^2 31I{Ctt. B?H3g|^lf^ig*^S 1 2 0 {C^bHAT 2^@®V-r 

10 mi^^xm^^miB^noi^^comm^mcD-mifimmt^^^^ti^o 

7.y'^yy2 0 2®i/^7^Ai:ifc,±{f T-ROM 2 5 Oifi^i^Xy^Ay" 

^m^jLts ^(^7=- y I 4 0 1x^-7^ ^ tLxmm^fi^^-( ^ 

1 0 7{::^^*sA:b^tifc*»§**$^J»r-rSo X^^^^ri 4 0 2Tx ^ 
X^^^;/ 7*1 4 0 STttx^x'^ ^{c^iJffl^tiS v'-r ^107 iigij x'^ 

^ J: ftfiiffl^ns^-f 1 3 0 lo^^i^^tmLmmt^o^itni. 

Xt^^v^I 4 0 2t±-7^^^t:#^7bSA*^nfc^|iJ»T^ti*i:.^ 
5^'>7*1 4 0 4 tIi^V^T^ iijx'^r ^^^7^-^ (^-^ 1 4 5 1 ) J^iJ 
V-r ^^^^^{CJ: >)iRfgJ[^*f1-?> iXy'^yy'l 4 0 4) „ ^ tT^ ;^ 
5^«3/7-l 4 0 STfPffitJfeigiJV'i' ( 1 4 5 2 ) <&fflV^T. HuaB 

25 ;:^7^'>ri 4 0 4Xn^tltz^m^^^miEt^ {T.v'vri 4 0 5) o 
^LT^ HufB:^7^^y7-l 4 0 4 {3 J:S^^0^^tS-:5v^Tx 
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1 4 0 7) o 4 0 7©M<±. m^it. m 1 9®®^^i:S 

fcHMM>'1^^-^ (S-&:^'i7:;^^:fpcD¥i$I • ^Wl) (D^t-^ (14 5 

3) ^m'T-y)v<o^^r Kix;^<£ji-rr^-fe;^^-i' >^(o=t- 

2 0 *^3&r-r5M*^fTt>n§ 4 0 8) o dCD^aS 

10 :i<'r y97—y)v4 2 oti. ^®^o. m;bfii*if^2 i 2-?>hr^if-9- 

-^214 {ZfiJffl^tbSo 

15 mx.iti:-Ay^-'7) ^mmt^zt^-^mx^^o 

m2 imRnm2 2mizm^^^fi^m^mmt^^mmi 2 ot:^>^^ 
x'^pmmMmmmmm::^-^^ h 1 3 0 3ici§3ii§^*^^0-t^ 

'f ')/^ 1 3 0 2 SWT-fT9:ii:A^-C^?.oll2 2 El ti>l^-c :i ®^-f 
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^ 1 3 0 2 SW{±<ga±^ia|p]|^ 1 3 0 2 {z^^tlSIUSSi: LTEI^ 
^li. ^0y'-^ifiB:Kizrj:\)M^. ^tzs HMMcD^{i^-:/;i/=&it 

^T^-tX-tio t^s O0{I*>V^-r 4 2 0 - 2(±®i§mcD^^ >^ 

15 7^-7';i/x 4 2 0 - Itiig*!^©:}^'!' >^5^-7';i/$iti*-r^o 

112 Amiatm^mmi^Mmmi 2 o>&fflv^fc h^>i/-/N-^MM 

Xy^^rZ 0 lX'mMtfimtt^^n^t.Xy'^yy2 02T'ROM25 
4*^t^ Xx'^/ri 5 0 It's 1^^^*^ Mi5l^**e>®^^**5g*^^ 

m^mt^x^ 1 3 0 2 sw©«^{3ctoT¥ij^-r'So3ifi5^iF.A^ 

e.©i^i§A;bT'$)S:i^;?)^^J^^nsi:.;^5F^yri 5 0 3 ct 

^ns^.;^^ '3/^1 5 0 4 x^mmmm^L-^^ h 1 3 0 i*»f,©ffiis 
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10 ^2 1 SSt/f^ 2 2 0tr0iJ^N^tL5^^ti«iS*^g 1 2 0 

(3. oiis^fe^^ (^is^^) tn^^'^p mm'^p) t^m^^'^x^ 

20 *sa;^^t J:9{c^So i^s yD-A';i/4'P^7^-':^;i/>&ffi 
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T- li.3g*m^l^ A±J ililiSlR^^A* AsgiJ t «j o T ^ c: h ^^fijffl 

AttT^o ^^l-C. jiJiKcDi^^SA^fenti. n 5 0 5 - lT-4ff1t 

^EP^^t^mU. 4 0 7 - iT'^^Mii&^ff ^ LT. d 

10 ®jiij!t;(c:£;i:-r^:^7^>:/7*l 4 0 8 T-ttip^T^ — >^y^ — rji 

4 2 0-1 ^mmt^o 
ztitmrnommtt. mmmx^bnt^mo ^mm(D^oizt^^mm 

3-- y h 1 3 0 3 t-i^iztji^tzmmir&tiltsl^y'^yri 5 0 4 (z J: 
15 ;^7^'yn505-2^X7"'>n407-2^;^x^yn408-2 

x7^>;/7-i 6 0 1 ttt^ mti:\)mm^noo :iti{±. s^^iF.^sis^ 
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vzr2 1 2T-!Hf0^*Ts 7.y-^))y2 1 3 T'm^fiS^Off^. 7.7-^jy2 
4-2) *s^#^tlSo ^:iT% l^iKtSi4i:l±. )^*lF.*^Ml^A»^ESiJ 

)\y^^=r-y)\/A 0 0 ■?>^{ix-r;i/ 1 0 5 2 :feif<±ig*l^i:M^l^ 

{3 S I ^ T - ^ H T' jg/Sma ibi fr t) ti S 4) © -r -5 o 

7*2 0 2 (C:J3V^T^ i/X?^ A(DAZ:i^±{f ^&^f -5 o 7.=t Ixf^tLh 
±*SS^. XT^yri 7 0 1 {C<t t)> ^^7=-^5'©mt)ii5^AS^jt)tl5o 
^LTs:^7^'yri 7 0 2t:iJ^^T^^Ii^l 752$:^>^U^>h 

siJ&^&ff 0-<>^ifP®*!l»r (;^7"u/7-l 703-1, 1703- 

2) T'tt^ i^p^ti^i 7 5 2f^-'^mx±.-^^^is^^m\\.. -SIfiW 
M^iinS^^ff ^T. ;;^x5'ri 7 0 4 - it-^^5^-^^a 

^n{C|i&i;T;^7^>;'7'l 7 0 5 - 1 -C>'^^ / ^f^iEI-^o m 
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1407)i:PlCT'%J:l^o■?L•tx;^7^^)'7•1706-l {C:}3V^T^ 
mJE^ntz^Wis^i^l 4 5 3 {cii&DT^^D-A-;i/t|jr^7^-y;i/CD7^ 
iz^^s^ >'^~-y'-r}l4 2 O^0iEL^I^F^^t^l 7 5 2 ^ U -Ir h 
5 («?ijx.tis O^^aSS) -rSo ^LT. ^^iSiSIM (X7^>j/7-2 1 2~ 
X^^y7-2 1 4) 9o 

1 7 0 3 - 2 (ommmm-vit. mtmrsmm 1 7 5 2 -^i:;i±{c;& 

10 -T-^d:< J:*)^v^o 7 0 4-2-r'(i. *6^jaSjs&®J^^i:M^ 

t)x ^^E^^&am-rso ;^7^»>ri 7 0 5 - 2T-<i> misiieiii^t® 

^2 7E{3(ii!jep&LM#3iJ£<^llfT-r5#^^i§Si>':^^7^A®SiJ£D 

X. S o 

±A5Si:sX7"\y7'170 licit), An>bsfTt)tiSo 
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'3/7-1 8 0 1 8 5 1 tm^im 

m^immi s s 2 hbT§g^bTi5v>T.is#!^^5^-i$^ 1 8 5 1 

:^7^>yr2 1 2JUI^tts5fet:^Nb;fc«?iJi:|Bl1i©M^as*sfTt>n^o 

>'^';^ 7^ - ^;H3 J; ^ ^ ^ U Mffl S {C ^ o 
^2 8 0t:lii(eip^L^#jiji&5&llfTt-2>^^^iiSS^;^7^A©M{3 
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fig^©^*f) Sfr^o ^*f^nfciS#iSIS>Jffl!Rf0g[7^-i$' 1 8 5 1 J: t). 
^^T^'i/T-l 8 0 2T•M#l§SSy*^^T«:t)tlSo dtitii. iSlSiJ^^l 8 5 

^->^3liR-r5:&ir{c:j; l5||3ST-§i)o:i®|g^M 1 8 0 2t:^5V^ 

15 i§#§{C^iiUT^3KUTV^-5o JiJl±©;i^{±x ^2 7 i:± < HO 

iKfH^2 8 0©«?iJT-{i. XT^^yri 9 0 1 {c43V^T^ ISS'Jti^Ci^iE 

20 <&-^|gJ{C|S^1-So ^®M*fTo^c^{±. ^2 7 0-CiiBJLfc#ji 
i:^< |5ll:M*sfirfc»tt^o 

HuiB^S'Jtf^f^iEM (x7^>;/7-i 9 0 1) ©s¥^*^2 ^m'&um 

3 OEI^fflVNTlJiPJtSo ^2 9 0T-(±. mmmm l S 5 2®[*l. IS# 

5 0 2 jK'f >^x->^;i/4 2 o^©;t<-f Vij' (x-^jk^ v^S') <d 
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rzLsm2 5 0^^ 2 imoymoD^oizmi^ifim^cDm-^ (v- h^m 
^28 ^®isssijti^^^iE0X5" 5/ ri 9 0 1 {i. mx'it. m&mn 

2 0 0 1 9c-r. X7^'yr2 0 0 2 t::fev^T. ^gij^ti 

fciS#{c^S-rSs§#*s'JX h (i5#Mx-:/;i/5 0 0) 
*^S*^*^J^-rSo U;:^ h{C^8lV^il^. 7^ 5^7 2 0 0 3{C:j5l^ 

Tx «T{i®^liiS#i:4-|Il©^#i:^An#x.^o ;^5^';/7-2003 

ID (^tlti^ ^#^ISS{c:i3JtSgg^I D) $^®iS#©iaO{c«tii5^, 
MiSti^^ 1 J:y)i^^tj:m {mx.its 5) t:aS^-r?)o 7^-^^^ >^ 
tcgij^ T IN S 4) © * 51 ^i^ <- AS. -r ^ D -y\-;n|ip^ 

T M « ti IS # *s g ^ i5 # T* ^ ^ ^ {c ^ ^ g ^ M # ® ® ti ® * 
:i©J;^fc:-rtL«.lomLTi?pe>fet ti^tis^c^j^ti^tt. 
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5 ^-fb^tLfc u;^ h > h^tife ^0^^&y^•r;^v- h 

15 0 2T-V- h i;;^ h*siiiR^n^o «g LTv>^i§#©';;j^ h 

ASIEL^^J^-&. Xx';/r2 1 0 ST'^Tf^o Jlg0H^if>5iEL< 
ii±® U:^ h 'J;^ h^An#x.s ;^7^ryr2 l O 3 tH^o 

20 <«c5*». ^±{4tiiJ^-r5tT') ^Dii^nx ;^7^«y7-2 1 0 ST^It 
± IB ai * 61 ¥ ® M ^ T- li X ^ T ® ^ ^ iJC 5u ;^ ^ ^fp ® It it t: i5 1 ^ 
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^ 5^ - r ;i/ ^ ffl S ® ^ tc pfi 7^ - 0 * X. * V ^ o ?aj5& t 

10 ^ (Dmrn^^miE-rtntmtso ztiiz^y), Mmmm^b^m^tt ^ z t 
T^-kx^nott'^.mmy'-y)i(DT^-\zx^mtt^-r^^x(Dmiz. 

^ZtifiX^^o Ltcifi-oX. mmy" - r )l(D T ^ -t 7.x it ^"^^i^ a. 
20 -rs^i J:3?)ST-§So 

;^ ©ISfit AS ^# S c i: *s T- # ^ o ft" 7^ - r ;i/ © T ^ -fe X *5 

25 tix.T*). tii±imm(DmM^^L<mmitt^ztifix^^o 

^tz. l}k7t-iS^X^:(^(D^WLtW-i^iZ-Miznm^-^X^?Sy'-r 
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;i/4 0 1 , 4 0 2 ^&ttmT-tS^P->'N-;H4jp^7^-7';b4 O O SSfflb. 
^D-7N*;i/ff P^^-:/;i/4 0 0 i^^fflm^ti-s 4'r^5^-:7;i/4 0 1,4 

0 2(D^mT VUXit. Jj^-f >^y'-y)l4 2 0 ±©T^ -fey^Jj^-f >^ 

T- Ji^ U s Jft m ^ n 4^ ^ X -:/;!/ 1 ^ f 5 r ^ -b ;^ {ig l± iHr^fig^ ^ 

J; o T ^ ic 5|z ^ ^ t3 s i: t ^ ^ n t: J6S i: T ^ ^ -b X 4^ ^ > © ffi 

t fe *s * ^ 0^ ^ ti t: IS ^ ^ ti S 4) © T- 3& < X ^ © ^ g $ 3^6 JUS L ^ 
V > $5 ffl {c V N T a >5? ^ M ol tfe T- 5 o 

w^iSM t6 L T t) J: V ^ o ^ - V :^ ;i/ 3 > h: - ^ 7^ A Hff 

l±. X' ^ ^ D 7-D -b 1^-^ V-f ^ D D > t: a © 
f^^o 7=-^5'rD-b«yl^-{±^^$7a:u/f-Us 7x>)/^L:t^^3&/iS^ 
UTSI^{6iJ«il&fT9l2li^T*$> CPU (^J^MS^M) <&lix.T 
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® Jf© J: a i3:mi^X' o T 4) «t VNo 



*)©T-$.5o *3SB^{c^5^^^|g!i©fcto©m*fit¥©SI»5IL31 

15 xmmt^zti>^imx'hio 



wo 00/46788 PCT/JP99/00493 

63 

ffi ^ © ® H 
^zxif^^ y^^m\^x^f^7'-zr)]y(DM^^"ntiLo ^(0X^^:1 h 
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(c J; o T ^ tt 5 m * 6t¥ f 5 © T- 5 d $ iRf gi[ 

1- ^ ai ^ © «B ffl ^ 1 X m 2 {c b3 « © ^ - ^ M a i> ;^ 7^ A o 

^^MLtzt^. m^mmfp(D'sm'^}k7tis^y(.^^(Drzib(Dmn^ 
^±'t ^ ^(Dx-^ ^ :i t^<^m.t-r ^m^(Dmmm smi^mmoT" 

>vtf *s y P - / ^• ;i/ X - ^ ;i/ s t;^ IS fit 7^ - r ;p # HB b T S ^ i5(: 7c 
:^ ;^ ^ ^ {c J: T H 3^ ^ ^ m ^ SI i[ qj - ^ M H s;/ 

lu IBM 7^ - :7;Hix ffl S t ¥ ±a p - T $) o T ^Q-it © ^ ^ s ^ 
am© 1 ^7t;:^'i7;;^^$3-^p>&S{c tfc*^©^^©M<&<&^t-S^ 
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sulB^ff^s^^b^{ctt-^5v^TB^^iB7' h* l/xm«<£m^#L^m^#Lfc7' 

15 ;^3fp?)#,^bfcfflt^•c5v^TH^^IBm;b^^l^*MeRTi6T•feSC 

!^ ^ -r s 7^ - ^ MS ;^ 7^ A „ 

^ i: -r S ^5t^©$5 7 JI t tBiK©7^-^ M ^> ^ 7^ A o 
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)ii^mu-r^^oxh^zt^<^Wit-r^m^m 1 2 tiBaoT^- 
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67 

y'-y)v<D0m^n^xWLmy'-y)V(D^m^no ^(Dx$>^zt 

Nt'y hX'$>^:it^^mtt?>m^(Dmmmi sigtiaaoT^- 
15 m^^mizm^MLx^^k^-ff'^x^^cDm^mnL. zo^^^is 

1 8. 05iBX:^[Si0^/^(DiH^J{i. HuiBM7"-:/;i/®Si^t:^S id: 
20 7c:tfe7;^^:?&cD^±9(ij[M>&®;^t:^t!t©^l!(^©l6H{c^bTMIB 

mmmm^mm-r^mm^^L. wmy'-^rv-izy^it. ^^^^ 

X ^Q- ^ © fi M » -r ^ ;t » {3 Hu IB ^ ffi 7^ - ^ ;i/ =^ # -r S MS <^ 

25 mW^'^m.X^^}L%z^-k%^\.. ^©^a<B*iElf^^S*;S^fe 
his ^^^^*:7c:tf '!7X^;r^®fci?)©?g»>^4^±-rS^b©T-$)-5c: h 
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1 9. Bui3Y;&[p]©^^(DiB^ji±. mtmmmmcoMn^m^m^^m 

IBi^ © 7^- ^ V 7^ A o 

T M iR ^ ti s M t ^ o s^^ti fa ic J5& -r s Hu iBisiB 7^ - © ffi 
i:immmm.Ltzfp?S7—y)ix^T\^]yxmm^mmLs mmi^tz-r 

ffl5{3^Ki*s|5l-T-feoT^t![©^:fe:5m^am© 1 ^kitii^T. 



wo 00/46788 PCT/JP99/00493 

69 

MIBI&ia 7^ - {3 43 ^ § CD X [eg ® lE^J Y ;5 [pi {c i( 

T X ?g^^ i): ^ :^ ^7 ;^ ^ ^ tz i o -c ^ n ^ m :d « SI -r s c 
H^2 3JHtztB«©M-&5b"»>XHMM0m:bffil*SI^>^So 
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70 

S^f- »: x; >> X t: J: o T ^ n S m 1- S ins 

20 ^f&rsBfilBf(<i7^-:/;i/©^©p;fS$^-rfc»©r Ki/;^ti^$ 
(X W r ^ p - ^ ;i/ X - . 
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71 
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